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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a stage device
for performing high-speed movement and precise posi-
tioning or for highly precise scanning in a non-atmos-
pheric environment (special environment) of an electron
beam lithography system or precision measurement
equipment, etc., and to an exposure apparatus that uses
this device.

BACKGROUND OF THE INVENTION

[0002] As illustrated in the specification of Japanese
Patent Application No. 2000-506963, corresponding to
European Patent Specification EP 0 883 892 B, the con-
ventionally constructed stage is obtained by constructing
single-axis stages between two rods, passing two rods
between the single-axis stages and constructing a stage
that moves in the XY plane. Further, air (gas) is supplied
by connecting a flexible tube to the moving body, and the
air (gas) is collected by a bellows and a flexible tube
connected to the moving body.
[0003] However, the conventional arrangement is con-
stituted by two radial-type bearings and therefore has the
following drawbacks:

(1) Since a radial-type bearing is a full-restraint bear-
ing, it is necessary to assure that the two bearings
remain parallel, and assembly and adjustment of the
two bearings is difficult.
(2) Bearing clearance varies owing to a change in
temperature or the like, as a result of which the con-
trol characteristic changes, or bearing clearance
vanishes. This can lead to destruction of the bear-
ings.
(3) The rods become deformed owing to the position
of the stage, as a result of which there is a decline
in static attitude precision.
(4) Vibration in all directions of six degrees of free-
dom of the X, Y stages undergoes coupling to de-
grade attitude precision dynamically as well.
(5) If a bellows is used, frictional resistance is pro-
duced and causes a decline in precision and the pro-
duction of dust. Further, maintenance such as peri-
odic replacement of the bellows is required.

[0004] Further, piping for supplying air to and exhaust-
ing it from the moving body is provided. This leads to the
following problems:

(1) The piping offers frictional resistance, as a result
of which there is a decline in attitude and positioning
precision.
2) The piping sustains wear owing to movement of
the stages, and hence there is the danger that dust
will be produced.

(3) As a result of piping wear and damage caused
by movement of the stages, there is the danger that
air will flow into a vacuum chamber.

[0005] Moreover, WO 00/49303 A discloses a stage
device for use in a vacuum chamber, comprising: a lower
axis fixed part mounted on a reference plane parallel to
first and second directions; a lower axis moveable part
with an upper axis fixed part, movable along the first di-
rection; and an upper axis movable part, movable along
the second direction with respect to the upper axis fixed
part. A static pressure bearing is provided on the upper
axis movable part, for supporting the upper axis movable
part on the upper axis fixed part. A rectangular exhaust
groove is provided surrounding the static pressure bear-
ing. Air recovered by the exhaust groove between the
upper axis movable part and the upper axis fixed part is
exhausted outside of the vacuum chamber through ex-
haust passages formed in the upper axis fixed part, the
lower axis movable part and the lower axis fixed part.
[0006] EP 0 729 073 A discloses a stage device com-
prising a moving body (51) and static pressure bearings
(53b). EP 0 936 268 A discloses a static pressure bearing
for vacuum applications.

SUMMARY OF THE INVENTION

[0007] An object of the present invention is to provide
a stage device and a movement guidance method which
are capable of reducing leakage of gas of a static pres-
sure bearing to the outside.
[0008] The above object is achieved by a stage device
as defined in claim 1 and a movement guidance method
as defined in claim 27.
[0009] The stage device preferably is such that the de-
livery member has a rectangular groove.
[0010] The stage device preferably is such that the rec-
tangular groove has its longitudinal direction parallel to
the second direction.
[0011] The stage device preferably is such that recov-
ery ports are provided opposing the delivery member.
[0012] The stage device preferably is such that the de-
livery member is provided on the moving body and the
recovery ports are provided on the driving body.
[0013] The stage device preferably is such that the de-
livery member is provided on the driving body and the
recovery ports are provided on the moving body.
[0014] The stage device preferably is such that the de-
livery member has a plurality of grooves.
[0015] The stage device preferably is such that a
groove on an outer side of the delivery member surrounds
a groove on an inner side thereof.
[0016] The stage device preferably is such that pres-
sure within the groove on the outer side of the delivery
member is set to be lower than pressure within the groove
on the inner side thereof.
[0017] The stage device preferably is such that a plu-
rality of exhaust grooves are provided surrounding the
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static pressure bearing.
[0018] The stage device preferably is such that an out-
er groove among the exhaust grooves is formed so as
to surround the grooves on the inner side.
[0019] The stage device preferably is such that pres-
sure within an outer groove of the exhaust grooves is set
to be lower than pressure within the grooves on the inner
side thereof.
[0020] The stage device preferably further comprises
a delivery member provided between the driving body
and the table for delivering a gas of the static pressure
bearing recovered by the exhaust groove between the
driving body and the table.
[0021] The stage device preferably is such that the de-
livery member provided between the driving body and
the table has a rectangular groove.
[0022] The stage device preferably is such that the rec-
tangular groove has its longitudinal direction is parallel
to the first direction.
[0023] The stage device preferably is such that the de-
livery member provided between the driving body and
the table has a plurality of grooves.
[0024] The stage device preferably is such that an out-
er groove of the delivery member is formed so as to sur-
round the grooves on the inner side.
[0025] The stage device preferably is such that pres-
sure within an outer groove is set to be lower than pres-
sure within the grooves on the inner side thereof.
[0026] The stage device preferably further comprises
a vacuum pump for recovering a gas of the static pressure
bearing recovered by the exhaust grooves.
[0027] The stage device preferably is such that the
vacuum pump recovers gas of the static pressure bearing
via the delivery member provided between the moving
body and the driving body and the delivery member pro-
vided between the driving body and the table.
[0028] The stage device preferably is such that the de-
vice is used in a vacuum environment.
[0029] The stage device preferably further comprises
a driving body movable along the second direction,
wherein the moving body is movable along the first di-
rection with respect to the driving body movable along
the second direction.
[0030] An exposure apparatus having the above-de-
scribed stage device also falls within the scope of the
present invention.
[0031] The stage device preferably further comprises
a chamber surrounding the stage device.
[0032] The exposure apparatus preferably is such that
the apparatus is an electron beam exposure apparatus
or an EUV exposure apparatus.
[0033] A method of manufacturing a semiconductor
device using this exposure apparatus also falls within the
scope of the present invention.
[0034] Other features and advantages of the present
invention will be apparent from the following description
taken in conjunction with the accompanying drawings, in
which like reference characters designate the same or

similar parts throughout the figures thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The accompanying drawings, which are incor-
porated in and constitute a part of the specification, illus-
trate embodiments of the invention and, together with the
description, serve to explain the principles of the inven-
tion.

Fig. 1 is a perspective view illustrating the entirety
of a stage device according to a first embodiment of
the present invention;
Fig. 2 is a sectional view taken along A-A’ of Fig. 1;
Fig. 3 is a sectional view taken along A-A’ of Fig. 1;
Fig. 4 is a sectional view of a radial bearing unit;
Fig. 5 is a sectional view of a plane bearing unit;
Fig. 6 is a diagram useful in describing the labyrinth
structure of a static pressure bearing;
Fig. 7 is a diagram (XZ sectional view) useful in de-
scribing exhaust system delivery between an XY
moving body and an X driving body;
Fig. 8 is a diagram (YZ sectional view) useful in de-
scribing exhaust system delivery between an XY
moving body and an X driving body;
Fig. 9 is a diagram useful in describing the shape of
a delivery member;
Fig. 10 is a diagram for describing another example
of exhaust system delivery between an XY moving
body and an X driving body;
Fig. 11 is a diagram for describing exhaust system
delivery between an X driving body and a table;
Fig. 12 is a diagram (XZ sectional view) useful in
describing exhaust system delivery between an XY
moving body and an X driving body according to a
second embodiment of the present invention;
Fig. 13 is a diagram (YZ sectional view) useful in
describing exhaust system delivery between an X
driving body and a table according to the second
embodiment;
Fig. 14 is a schematic view of an embodiment of an
electron beam exposure apparatus;
Fig. 15 is a flowchart of device manufacture; and
Fig. 16 is a flowchart of a wafer process.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0036] Preferred embodiments of the present inven-
tion will now be described in detail in accordance with
the accompanying drawings.

<Embodiments of stage device>

<First embodiment>

(Overall structure)

[0037] Fig. 1 is a perspective view illustrating the en-
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tirety of a stage device according to a first embodiment
of the present invention, Fig. 2 is a sectional view ob-
tained by cutting away the stage device of Fig. 1 along
the A-A’ plane, and Fig. 3 is a sectional view obtained by
cutting away the stage device of Fig. 1 along the B-B’
plane.
[0038] As shown in the drawings, reference numeral
1 denotes a table having a reference plane. The device
includes an X radial bearing unit 211 along the X direc-
tion, an X plane bearing unit 212 along the X direction,
a Y radial bearing unit 221 along the Y direction and a Y
plane bearing unit 222 along the Y direction. The struc-
tures of these units will be described later.
[0039] Numeral 3 denotes an XY moving body. The
XY moving body 3 mounts an object (not shown) and is
capable of being moved along the X and Y directions.
[0040] An X driving body 41 is capable of being moved
along the X direction. An X radial guide 411 is provided
as an integral part of the X driving body 41. The X radial
guide 411 is supported movably in the X direction by the
X radial bearing unit 211. An X plane guide 412 is pro-
vided as an integral part of the X driving body 41. The X
plane guide 412 is supported movably in the X direction
by the X plane bearing unit 212. A Y driving body 42 is
capable of being moved along the Y direction. A Y radial
guide 421 is provided as an integral part of the Y driving
body 42. The Y radial guide 421 is supported movably in
the Y direction by the Y radial bearing unit 221. A Y plane
guide 422 is provided as an integral part of the Y driving
body 42. The Y plane guide 422 is supported movably in
the Y direction by the Y plane bearing unit 222.
[0041] Linear motors 511 and 512 are for driving the
X driving body 41 along the X direction. When the linear
motors 511 and 512 produce a driving force in the X di-
rection, the X driving body 41, X radial guide 411 and X
plane guide 412 are driven in unison along the X direction.
The XY moving body 3 also is driven along the X direction
together with these components. Linear motors 521 and
522 are for driving the Y driving body 42 along the Y
direction. When the linear motors 521 and 522 produce
a driving force in the Y direction, the Y driving body 42,
Y radial guide 421 and Y plane guide 422 are driven in
unison along the Y direction. The XY moving body 3 also
is driven along the Y direction together with these com-
ponents. Since drive is performed by two linear motors,
the driving force can be adjusted appropriately based
upon the position of the XY moving body 3, thereby mak-
ing it possible to suppress the occurrence of yawing vi-
bration of the XY moving body 3. In this embodiment, the
linear motors 511, 512 are used to drive the X driving
body 41 and Y driving body 42. However, this does not
impose a limitation upon the invention. For example, an-
other driving mechanism such as an ultrasonic motor
may be used.
[0042] In Fig. 2, an X radial static pressure bearing 611
is provided on the X radial bearing unit 211. The X radial
static pressure bearing 611 supports the X radial guide
411 contactlessly in such a manner that the guide 411

can be moved along the X direction. An X plane static
pressure bearing 612 is provided on the X plane bearing
unit 212. The X plane static pressure bearing 612 sup-
ports the X plane guide 412 contactlessly in such a man-
ner that the guide 412 can be moved along the X direction.
In Fig. 3, a Y radial static pressure bearing 621 is provided
on the Y radial bearing unit 221. The Y radial static pres-
sure bearing 621 supports the Y radial guide 421 con-
tactlessly in such a manner that the guide 421 can be
moved along the Y direction. A Y plane static pressure
bearing 622 is provided on the Y plane bearing unit 222.
The Y plane static pressure bearing 622 supports the Y
plane guide 422 contactlessly in such a manner that the
guide 422 can be moved along the Y direction. An XY
static pressure bearing 631 is provided on the XY moving
body 3, as shown in Figs. 2 and 3. The XY static pressure
bearing 631 supports the XY moving body 3 on the ref-
erence plane of the table 1 contactlessly in such a manner
that the XY moving body 3 is movable in the X and Y
directions. In Fig. 3, a Y static pressure bearing 641 is
provided on the XY moving body 3. The Y static pressure
bearing 641, which is provided so as to oppose the guide
surface provided on the X driving body 41, supports the
XY moving body 3 contactlessly with respect to the X
driving body 41 in such a manner that the XY moving
body 3 is movable along the Y direction. When the X
driving body 41 is driven in the X direction, the XY moving
body 3 receives an X-direction driving force from the X
driving body 41 via the Y static pressure bearing 641. In
Fig. 2, an X static pressure bearing 651 is provided on
the XY moving body 3. The X static pressure bearing
651, which is provided so as to oppose the guide surface
provided on the Y driving body 42, supports the XY mov-
ing body 3 contactlessly with respect to the Y driving body
42 in such a manner that the XY moving body 3 is mov-
able along the X direction. When the Y driving body 42
is driven in the Y direction, the XY moving body 3 receives
a Y-direction driving force from the Y driving body 42 via
the X static pressure bearing 651.
[0043] In a case where the above-described stage de-
vice is used in a vacuum environment, for example, the
pressure within the vacuum environment can no longer
be kept low if the fluid used leaks into the environment
from the static pressure bearings. It is required, therefore,
that the fluid of the static pressure bearings be prevented
from leaking to the outside to the greatest extent possible.
Accordingly, the stage device of this embodiment is pro-
vided with an exhaust mechanism for recovering the fluid
of the static pressure bearings, as set forth below.
[0044] According to this embodiment, static pressure
bearings are used and therefore transfer of vibration can
be suppressed via the clearance of the static pressure
bearings. This makes it possible to maintain dynamic at-
titude precision. Further, since the static pressure bear-
ings provide contactless support and therefore do not
produce friction, dust and heat are not produced, preci-
sion is high and maintenance is easy to perform.
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(Structure of bearing unit)

[0045] Fig. 4 is a sectional view of the X radial bearing
unit 211 or Y radial bearing unit 221.
[0046] In Fig. 4, the X radial bearing unit 211 (or Y
radial bearing unit 221), which includes the X radial static
pressure bearing 611 (or Y radial static pressure bearing
621), is integrally secured to the table 1. The X radial
guide 411 (or Y radial guide 421) is supported by the X
radial static pressure bearing 611 so as to be movable
to the left and right in Fig. 4.
[0047] Exhaust grooves 711 are provided in the X ra-
dial bearing unit 211. The exhaust grooves 711 are pro-
vided on the outer side of the X radial static pressure
bearing 611 and form labyrinth grooves. The exhaust
grooves 711 communicate with vacuum pumps 721A,
721B, 721C. The vacuum pumps 721 forcibly exhaust
the gas in the space between the exhaust grooves 711
and X radial guide 411.
[0048] The plurality of exhaust grooves 711 (711A to
711C) form a labyrinth mechanism, and the plurality of
vacuum pumps 721 (721A to 721C) communicate with
respective ones of the grooves. In this case, the pressure
within the exhaust grooves 711 is set so that the closer
the groove to the outside, the lower the pressure. In other
words, the pressure is set in such a manner that the pres-
sure within the exhaust groove 711C on the outer side
will be lower than the pressure within the exhaust groove
711A on the inner side.
[0049] The gas ejected from the X radial static pres-
sure bearing 611 is forcibly exhausted by the exhaust
grooves 711 and vacuum pumps 721. As a result, release
of the gas from the X radial static pressure bearing 611
to the outside can be reduced. Though the exhaust
grooves 711 are provided outboard of the X radial static
pressure bearing 611, exhaust ports may be provided
inboard of the X radial static pressure bearing 611. In
such case the exhaust of gas from the exhaust ports may
be achieved by release into the atmosphere rather than
by use of vacuum pumps.
[0050] Fig. 5 is a sectional view of the X plane bearing
unit 212 or Y plane bearing unit 222, and Fig. 6 is a dia-
gram useful in describing the labyrinth mechanism of the
plane bearing units.
[0051] In Figs. 5 and 6, the X plane bearing unit 212
(or Y plane bearing unit 222), which includes the X plane
static pressure bearing 612 (or Y plane static pressure
bearing 622), is integrally secured to the table 1. The X
plane guide 412 (or Y plane guide 422) is supported by
the X plane static pressure bearing 612 so as to be mov-
able to the left and right in Fig. 5.
[0052] Exhaust grooves 712 are provided in the X
plane bearing unit 212. The exhaust grooves 712 are
provided on the outer side of the X plane static pressure
bearing 612 and form labyrinth grooves. In other words,
the exhaust grooves 712 are provided in a rectangular
configuration so as to surround the X plane static pres-
sure bearing 612. The exhaust grooves 712 communi-

cate with vacuum pumps 722A, 722B, 722C. The vacuum
pumps 722 forcibly exhaust the gas in the space between
the exhaust grooves 712 and X plane guide 412.
[0053] The plurality of exhaust grooves 712 (712A to
712C) form a labyrinth mechanism. The plurality of vac-
uum pumps 722 (722A to 722C) communicate with re-
spective ones of the grooves. In this case, the pressure
within the exhaust grooves 712 is set so that the closer
the groove to the outside, the lower the pressure. In other
words, the pressure is set in such a manner that the pres-
sure within the exhaust groove 712C on the outer side
will be lower than the pressure within the exhaust groove
712A on the inner side.
[0054] The Y radial bearing units 221, 222 apply re-
straint only vertically and not in the X, Y directions. Ac-
cordingly, even if the X-direction driving body or Y-direc-
tion driving body undergoes thermal deformation owing
to a change in temperature, the bearing clearance does
not change.
[0055] Rectangularly configured exhaust grooves are
provided in the XY static pressure bearing 631, Y static
pressure bearing 641 and X static pressure bearing 651
as well in a manner similar to the provision of the rectan-
gularly configured exhaust grooves 712 in the plane static
pressure bearings 612, 622 of the radial bearing units
221, 222.
[0056] The gas ejected from the plane static pressure
bearings is forcibly exhausted by the rectangularly con-
figured exhaust grooves and vacuum pumps. As a result,
release of the gas from the plane static pressure bearings
to the outside can be reduced.
[0057] As described above, in this embodiment the X
driving body 41 or Y driving body 42 is guided by one
radial bearing unit and one plane bearing unit. Even if a
change in temperature occurs, therefore, bearing clear-
ance will not change. It is also easy to carry out assembly
and adjustment. In addition, coupling of vibration of the
X driving body 41 and Y driving body 42 does not occur,
as a result of which attitude precision is improved dynam-
ically.

(Exhaust system delivery between XY moving body and 
X driving body)

[0058] Figs. 7 and 8 are diagrams useful in describing
the arrangement of the exhaust system for XY moving
body 3, in which Fig. 7 is a diagram of the XZ plane as
seen along the Y direction and Fig. 8 is a diagram of the
YZ plane as seen along the X direction. Fig. 9 is a diagram
useful in describing the shape of a delivery member in
the exhaust system.
[0059] The XY moving body 3 is supported contact-
lessly with respect to the table 1 by the XY static pressure
bearing 631. The plurality of exhaust grooves 712 are
provided surrounding the XY static pressure bearing 631
in a manner similar to that shown in Fig. 6. (The exhaust
grooves are not shown in Fig. 8.) Accordingly, a mech-
anism for establishing negative pressure within the ex-
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haust grooves 712 and recovering the gas from the XY
static pressure bearing 631 is required. In this embodi-
ment, gas that has been ejected from the XY static pres-
sure bearing 631 of the XY moving body 3 is recovered
by the exhaust grooves 712 and is exhausted to the out-
side via the X driving body 41 (or Y driving body 42).
[0060] A delivery member 811 is for handling exhaust
between the XY moving body 3 and X driving body 41.
The delivery member 811 is provided between the XY
moving body 3 and X driving body 41. In this embodiment,
the delivery member 811 is provided on the side of the
XY moving body 3. The delivery member 811 has a plu-
rality of rectangularly configured recovery grooves 821.
The recovery grooves 821 of the delivery member 811
communicate with the exhaust grooves 712 provided on
the outer periphery of the XY static pressure bearing 631.
[0061] A plurality of recovery passages 831 are pro-
vided in the X driving body 41 (or Y driving body 42). A
plurality of recovery ports 841 provided at positions op-
posing the delivery member 811 are disposed on the side
of the X driving body 41.
[0062] The recovery ports 841 are required to oppose
the recovery grooves 821 of the delivery member 811 at
all times. Meanwhile, the XY moving body 3 is moved
along the Y direction with respect to the X driving body
41. Accordingly, the recovery grooves 821 of the delivery
member 811 are rectangularly shaped grooves the lon-
gitudinal direction of which extends along the Y direction.
[0063] Negative pressure (described later) is estab-
lished within the recovery passages 831 provided in X
driving body 41. Accordingly, the gas within the recovery
grooves 821 of the delivery member 811 is withdrawn
via the recovery ports 841 so that negative pressure will
be produced within the recovery grooves 821 of the de-
livery member 811. When negative pressure is estab-
lished within the recovery grooves 821 of the delivery
member 811, negative pressure is produced within the
exhaust grooves 712 as well because the recovery
grooves 821 and exhaust grooves 712 communicate with
each other. As a result, the gas ejected from the static
pressure bearing 631 is withdrawn by the exhaust
grooves 712 and is delivered contactlessly between the
XY moving body 3 and the X driving body 41 by the de-
livery member 811 and recovery ports 841 so that the
gas is exhausted to the outside via the X driving body 41.
[0064] As mentioned above, the pressure within the
exhaust grooves 712 is lower the closer the groove is to
the outer side. Similarly, it may be so arranged that the
pressure within the plurality of recovery grooves 821 pro-
vided in the delivery member 811 is lower the closer the
groove is to the outer side. This is to assure that the
recovered gas will not leak to the outside. Accordingly,
the inner-side groove of the exhaust grooves 712 com-
municates with the inner-side groove of the recovery
grooves 821. Further, the outer-side groove of the ex-
haust grooves 712 communicates with the outer-side
groove of the recovery grooves 821.
[0065] In this embodiment, the delivery member 811

having the rectangularly shaped grooves is provided on
the side of the XY moving body 3 and the recovery ports
841 opposing the delivery member 811 are provided on
the side of the X driving body 41 (or Y driving body 42).
However, this does not impose a limitation upon the in-
vention. For example, as shown in Fig. 10, the delivery
member 811 may be provided on the side of the X driving
body 41 (or Y driving body 42) and the recovery ports
841 opposing the delivery member 811 may be provided
on the side of the XY moving body 3.
[0066] Furthermore, the arrangement for delivering ex-
haust between the XY moving body 3 and X driving body
41 can be applied similarly to the arrangement for deliv-
ering exhaust between the XY moving body 3 and Y driv-
ing body 42.

(Exhaust system delivery between X driving body and 
table)

[0067] Fig. 11 is a diagram for describing handling of
exhaust between the X driving body 41 and a table 1.
Fig. 11 shows the YZ plane as viewed along the X direc-
tion.
[0068] The X driving body 41 is capable of moving
along the X direction, as mentioned above. The X driving
body 41 is internally provided with the recovery passages
831 for recovering gas from the XY static pressure bear-
ing, as set forth above.
[0069] A delivery member 812 is for delivering exhaust
between the X driving body 41 and table 1. The delivery
member 812 is provided between the X driving body 41
and table 1. In this embodiment, the delivery member
812 is provided on the side of the X driving body 41.
Recovery grooves 822 of the delivery member 812 com-
municate with the recovery passages 831 provided in the
X driving body.
[0070] A plurality of recovery passages 832 are pro-
vided in the table 1. A plurality of recovery ports 842 pro-
vided at positions opposing the delivery member 812 are
disposed on the side of the table 1.
[0071] The recovery ports 842 are required to oppose
the recovery grooves 822 of the delivery member 812 at
all times. Meanwhile, the X driving body 41 is moved
along the X direction with respect to the table 1. Accord-
ingly, the recovery grooves 822 of the delivery member
812 are rectangularly shaped grooves the longitudinal
direction of which extends along the X direction.
[0072] The recovery passages 832 provided in the ta-
ble 1 communicate with vacuum pumps 852. The latter
withdraw gas from the recovery passages 832 and es-
tablish negative pressure in the recovery passages 832.
Gas within the recovery grooves 822 of the delivery mem-
ber 812 is withdrawn via the recovery ports 842 commu-
nicating with the recovery passages 832 so that negative
pressure is established also within the recovery grooves
822 of the delivery member 812. When negative pressure
is established within the recovery grooves 822 of the de-
livery member 812, negative pressure is produced within
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the recovery passages 831 as well because the recovery
grooves 822 and recovery passages 831 of the X driving
body 41 communicate with each other. This is the reason
for the above-mentioned passage stating that negative
pressure is established within the recovery passages
831.
[0073] As a result of the above arrangement, the gas
ejected from the static pressure bearing 631 of the XY
moving body 3 is delivered contactlessly between the X
driving body 41 and the table 1 by the delivery member
812 and recovery ports 842 so that the gas is exhausted
to the outside via the X driving body 41.
[0074] As mentioned above, the pressures within the
plurality of recovery passages 831 differ. In order to
achieve this, it will suffice to so arrange it that the pressure
within the plurality of recovery grooves 822 provided in
the delivery member 812 is lower the closer the groove
is to the outer side. This is to assure that the recovered
gas will not leak to the outside. Accordingly, the inner-
side groove of the recovery grooves 822 communicates
with the recovery port 841 that opposes the inner-side
groove of the recovery grooves 821 of the delivery mem-
ber 811 provided in the XY moving body 3. Furthermore,
the vacuum pump 852 that communicates with the re-
covery port 842 opposing the outer-side groove of the
delivery member 812 applies a lower pressure than the
vacuum pump 852 that communicates with the recovery
port 842 opposing the inner-side groove of the delivery
member 812.
[0075] In this embodiment, the delivery member 812
having the rectangularly shaped grooves is provided on
the side of the X driving body 41 and the recovery ports
842 opposing the delivery member 812 are provided on
the side of the table 1. However, this does not impose a
limitation upon the invention. For example, the delivery
member 812 may be provided on the side of the table 1
and the recovery ports 842 opposing the delivery mem-
ber 812 may be provided on the side of the X driving body
41.
[0076] Furthermore, the exhaust system delivery ar-
rangement between the X driving body 41 and table 1
can be applied similarly to the exhaust system delivery
arrangement between the Y driving body 42 and table 1.
[0077] In accordance with this embodiment, the
number of pipes connected to the XY moving body can
be reduced. Accordingly, it is possible to suppress a de-
cline in positioning precision of the XY moving body
caused by friction and resistance of the piping. Further,
leakage from the piping can be prevented because the
amount of piping is reduced.

<Second embodiment>

(Exhaust system delivery)

[0078] Figs. 12 and 13 are diagrams useful in describ-
ing a stage device according to a second embodiment
of the present invention. Fig. 12, which is a diagram useful

in describing exhaust system delivery between the XY
moving body 3 and X driving body 41 (or Y driving body
42), is a view of the XZ plane as seen along the Y direc-
tion. Fig. 13, which is a diagram useful in describing ex-
haust system delivery between the X driving body 41 (or
Y driving body 42) and table 1, is a view of the YZ plane
as seen along the X direction. The overall structure of
the stage device is substantially the same as that of the
foregoing embodiment and therefore identical compo-
nents are designated by identical reference characters
and need not be described again.
[0079] In the foregoing embodiment, gas from the stat-
ic pressure bearings between the XY moving body 3 and
table 1 is recovered. However, this embodiment is not
limited to this arrangement and it is possible to reduce
piping in other components as well. This embodiment
illustrates a mechanism for recovering gas from the static
pressure bearings between the XY moving body 3 and
X driving body 41.
[0080] A static pressure bearing (which corresponds
to the XY static pressure bearing 631 of the first embod-
iment) 64 (or 65) is provided between the XY moving
body 3 and X driving body 41 (or Y driving body 42). The
static pressure bearing 64 ejects gas, maintain non-con-
tact between the X driving body 41 and XY moving body
3 and supports the XY moving body 3 movably in the Y
direction with respect to the X driving body. When the X
driving body 41 is driven along the X direction, a force in
the X direction is applied to the XY moving body via an
air film formed by the static pressure bearing 64.
[0081] In a manner similar to that of the XY static pres-
sure bearing 631 of the first embodiment, a plurality of
exhaust grooves are provided surrounding the static
pressure bearing 64. According to this embodiment, ex-
haust grooves 712-2 also perform the function of the re-
covery grooves in the above-described delivery member.
The exhaust grooves 712-2 are rectangularly shaped
grooves the longitudinal direction of which extends along
the Y direction.
[0082] The recovery passages 831 are provided in the
X driving body 41 in a manner similar to that of the first
embodiment. Recovery ports 841 are provided at posi-
tions opposing the exhaust grooves 712. When negative
pressure is produced within the recovery passages 831
and recovery ports 841, the gas within the exhaust
grooves 712 is withdrawn and negative pressure is es-
tablished within the exhaust grooves 712. Accordingly,
the gas from the static pressure bearing 63 is withdrawn
by negative pressure and is exhausted by the vacuum
pumps 852A to 852B (Fig. 13) via the recovery ports 841
and recovery passages 831 through the delivery member
811 (Fig. 13) provided in the X driving body 41 and re-
covery ports 842 provided in the table 1.
[0083] In accordance with this embodiment, it is pos-
sible to reduce the piping to the XY moving body 3 for
recovering the gas ejected from the static pressure bear-
ing 64. Accordingly, even if piping is made directly to the
XY moving body 3 in order to recover the gas from the
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XY static pressure bearing 631 (Fig. 12), the number of
pipes can be reduced with regard to exhaust from the
static pressure bearing 64.

<Embodiment of exposure apparatus>

[0084] Fig. 14 is a schematic view of an electron beam
exposure apparatus using the stage of the foregoing em-
bodiment.
[0085] In Fig. 14, the stage device of the above em-
bodiment is provided in order to mount and position a
wafer. Vibration from the floor is prevented from reaching
the table 1 by dampers 1093, which may be passive or
active dampers. Each damper has an air spring, by way
of example, and further includes an actuator if the damper
is an active damper. The XY moving body 3 has its po-
sition measured by an interferometer 1094 and is posi-
tioned at a prescribed point based upon the results of
position measurement.
[0086] The electron beam exposure apparatus has an
electrooptical system 1095, which includes an electron
beam irradiating device and an electronic lens. The elec-
trooptical system 1095 is supported on a lens barrel table
1096. The latter is supported on the dampers 1093 to
eliminate vibration from the floor. The dampers that sup-
port the lens barrel table 1096 may be passive or active,
as in the case of the above-mentioned dampers. The
interferometer 1094 for measuring the position of the XY
moving body 3 is provided on the lens barrel table 1096.
As a result, the XY moving body 3 is positioned with the
lens barrel table 1096, i.e., the electrooptical system
1095, serving as a reference.
[0087] A chamber 1097 hermetically seals off a pre-
scribed area. The details of the prescribed area will be-
come apparent from the description that follows below.
Bellows 1098 maintain the integrity of the seal and allows
displacement relative to an object. The bellows 1098 are
provided between the chamber 1097 and electrooptical
system 1095, between the chamber 1097 and lens barrel
table 1096, and between the chamber 1097 and table 1.
As a result, the environment A within the chamber is her-
metically sealed. A vacuum pump 1099 exhausts the gas
in the environment A of the chamber to establish a vac-
uum. Here it is not required that the vacuum environment
be a strict vacuum; it will suffice if the environment is
highly depressurized, as set forth above.
[0088] When the environment A within the chamber
1097 is made a vacuum environment by the vacuum
pump, a pressure difference is produced between the
interior and exterior of the chamber 10 and, as a conse-
quence, the chamber 10 is deformed. On the other hand,
the bellows 1098 is provided between the chamber 1097
and the electrooptical system 1095. The bellows 1098
allows relative displacement between the two while main-
taining the seal. As a result, the influence of deformation
of the chamber on the electrooptical system 1095 is re-
duced.
Similarly, the bellows 1098 also is provided between the

chamber 1097 and the lens barrel table 1096 so that the
influence of deformation of the chamber on the lens barrel
table 1096 is reduced. As a result, deformation of the
chamber does not influence the electrooptical system.
[0089] By virtue of the exposure apparatus having the
above-described structure, the environment surrounding
the stage device is made a vacuum environment. A vac-
uum environment is established also around the vicinity
of the static pressure bearings used in the stage device.
When a vacuum environment surrounds the static pres-
sure bearings, it is required that the fluid used in the static
pressure bearings be prevented from leaking to into this
atmosphere. Because the electron beam exposure ap-
paratus of this embodiment uses the stage device de-
scribed in the foregoing embodiments as is stage, it is
possible to reduce the leakage of gas from the static pres-
sure bearings into the vacuum environment.
[0090] This embodiment has been described using an
example in which the stage device of the foregoing em-
bodiments is applied to an electron beam exposure ap-
paratus. However, this does not impose a limitation upon
the present invention. It is particularly desirable that the
stage device of the foregoing embodiments be applied
to an exposure apparatus in which it is required that the
environment surrounding the stage device be made a
vacuum environment. Accordingly, the stage device of
the foregoing embodiments may be applied to an EUV
exposure apparatus.

<Embodiment of device production method>

[0091] An embodiment of a method of producing de-
vices utilizing the electronic beam exposure apparatus
described above will now be set forth.
[0092] Fig. 15 illustrates the flow of manufacture of a
microdevice (a semiconductor chip such as an IC or LSI
chip, a liquid crystal panel, a CCD, a thin-film magnetic
head, a micromachine, etc.). The circuit for the semicon-
ductor device is designed at step 1 (circuit design). Ex-
posure control data of the exposure apparatus is created
at step 2 (creation of exposure control data) based upon
a circuit pattern that has been designed. Meanwhile, a
wafer is manufactured using a material such as silicon
or glass at step 3 (wafer manufacture). The actual circuit
is formed on the wafer by lithography, using the prepared
wafer and exposure apparatus to which the exposure
control data has been input, at step 4 (wafer process),
which is also referred to as "pre-treatment". Next, step 5
(assembly), which is also referred to as "post-treatment",
is for obtaining the semiconductor chip using the wafer
fabricated at step 4. This step includes steps such as
actual assembly (dicing and bonding) and packaging
(chip encapsulation). The semiconductor device fabricat-
ed at step 5 is subjected to inspections such as an op-
eration verification test and durability test at step 6 (in-
spection). The semiconductor device is completed
through these steps and then is shipped (step 7).
[0093] Fig. 16 is a flowchart illustrating the detailed flow
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of the wafer process mentioned above. The surface of
the wafer is oxidized at step 11 (oxidation). An insulating
film is formed on the wafer surface at step 12 (CVD),
electrodes are formed on the wafer by vapor deposition
at step 13 (electrode formation), and ions are implanted
in the wafer at step 14 (ion implantation). The wafer is
coated with a photoresist at step 15 (resist treatment),
the wafer is exposed to the circuit pattern to print the
pattern onto the wafer by the above-described exposure
apparatus at step 16 (exposure), and the exposed wafer
is developed at step 17 (development). Portions other
than the developed photoresist are etched away at step
18 (etching), and unnecessary resist left after etching is
performed is removed at step 19 (resist removal). Multi-
ple circuit patterns are formed on the wafer by imple-
menting these steps repeatedly.
[0094] If the manufacturing method according to this
embodiment is used, a semiconductor device having a
high degree of integration, which is difficult to manufac-
ture in the prior art, can be manufactured at low cost.
[0095] In accordance with the stage device described
in claim 1 of the present invention, piping to the moving
body can be reduced. This makes it possible to raise the
positioning precision of the moving body.
[0096] In accordance with the stage device according
to the present invention, it is possible to reduce leakage
of gas of static pressure bearings to the outside.
[0097] Further, in accordance with the stage device of
the present invention, piping to the moving body can be
reduced. As a result, positioning precision of the driving
body can be improved and therefore so can the position-
ing precision of the moving body.
[0098] Further, in accordance with the stage device of
the present invention, a change in bearing clearance can
be reduced and both assembly and adjustment are facil-
itated.
[0099] The invention is not limited to the specific em-
bodiments, but is defined by the appended claims.

Claims

1. A stage device comprising:

a table (1) having a reference plane parallel to
first and second directions;
a driving body (41) movable along the first di-
rection;
a moving body (3) movable along the second
direction with respect to said driving body (41);
a static pressure bearing (631) which is provided
on said moving body (3) and arranged to support
said moving body (3) on said table (1) contact-
lessly;
characterised in that the stage device further
comprises
an exhaust groove (712) provided surrounding
said static pressure bearing (631); and

a delivery member (811) provided between said
moving body (3) and said driving body (41) and
arranged to deliver a gas of said static pressure
bearing (631) recovered by said exhaust groove
(712) between said moving body (3) and said
driving body (41).

2. The device according to claim 1, wherein said deliv-
ery member (811) has a rectangular groove (821).

3. The device according to claim 2, wherein said rec-
tangular groove (821) is such that the longitudinal
direction thereof is parallel to the second direction.

4. The device according any one of claims 1 to 3,
wherein recovery ports (841) are provided opposing
said delivery member (811).

5. The device according to claim 4, wherein said deliv-
ery member (811) is provided on said moving body
(3) and said recovery ports (841) are provided on
said driving body (41).

6. The device according to claim 4, wherein said deliv-
ery member (811) is provided on said driving body
(3) and said recovery ports (841) are provided on
said moving body (3).

7. The device according to any one of claims 1 to 6,
wherein said delivery member (811) has a plurality
of grooves (821).

8. The device according to claim 7, wherein a groove
on an outer side of said delivery member (811) sur-
rounds a groove on an inner side thereof.

9. The device according to claim 8, wherein pressure
within the groove on the outer side of said delivery
member (811) is set to be lower than pressure within
the groove on the inner side thereof.

10. The device according to claim 8 or 9, wherein a plu-
rality of exhaust grooves (712) are provided sur-
rounding said static pressure bearing (631).

11. The device according to claim 10, wherein an outer
groove among the exhaust grooves (712) is formed
so as to surround the grooves on the inner side.

12. The device according to claim 11, wherein pressure
within an outer groove of said exhaust grooves (712)
is set to be lower than pressure within the grooves
on the inner side thereof.

13. The device according to any one of claims 1 to 12,
further comprising a delivery member (812) provided
between said driving body (41) and said table (1) for
delivering a gas of said static pressure bearing (631)
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recovered by said exhaust groove (712) between
said driving body (41) and said table (1).

14. The device according to claim 13, wherein said de-
livery member (812) provided between said driving
body (41) and said table (1) has a rectangular groove
(822).

15. The device according to claim 14, wherein said rec-
tangular groove (822) is such that the longitudinal
direction thereof is parallel to the first direction.

16. The device according to any one of claims 13 to 15,
said delivery member (812) provided between said
driving body (41) and said table (1) has a plurality of
grooves (822).

17. The device according to claim 16, wherein an outer
groove of said delivery member (812) is formed so
as to surround the grooves on the inner side.

18. The device according to claim 17, wherein pressure
within the outer groove is set to be lower than pres-
sure within the grooves on the inner side thereof.

19. The device according to any one of claims 13 to 18,
further comprising a vacuum pump (852) for recov-
ering the gas of said static pressure bearing (631)
recovered by said exhaust groove (712).

20. The device according to claim 19, wherein said vac-
uum pump (852) recovers the gas of said static pres-
sure bearing (631) via said delivery member (811)
provided between said moving body (3) and said
driving body (41) and said delivery member (812)
provided between said driving body (41) and said
table (1).

21. The device according to any one of claims 1 to 20,
wherein said device is used in a vacuum environ-
ment.

22. The device according to any one of claims 1 to 21,
further comprising a driving body (42) movable along
the second direction, wherein said moving body (3)
is movable along the first direction with respect to
the driving body (42) movable along the second di-
rection.

23. An exposure apparatus having a stage device as
defined in any one of claims 1 to 22 for mounting a
wafer and positioning the wafer at an exposure po-
sition.

24. The apparatus according to claim 23, further com-
prising a chamber (1097) surrounding said stage de-
vice.

25. The apparatus according to claim 23 or 24, wherein
said apparatus is an electron beam exposure appa-
ratus or an EUV exposure apparatus.

26. A device manufacturing method characterized by
comprising the steps of:

coating a substrate with a photoresist;
exposing the substrate using an exposure ap-
paratus as defined in any one of claims 23 to 25;
developing the substrate that has been ex-
posed; and fabricating a device from the ex-
posed and developed substrate.

27. A movement guidance method comprising the steps
of:

recovering gas from a static pressure bearing
(631), which is provided on a moving body (3)
and supports the moving body (3) on a table (1)
contactlessly, by an exhaust groove (712) pro-
vided surrounding the static pressure bearing
(631);
delivering the gas from the static pressure bear-
ing (631) recovered by the exhaust groove (712)
to a driving body (41) via a delivery member
(611) provided between the driving body (41),
which drives the moving body (3) in a first direc-
tion, and the moving body (3);
passing the recovered gas through a recovery
passage (831) provided in the driving body (41);
delivering the recovered gas to the table (1) via
a delivery member (812) provided between the
driving body (41) and the table (1); and
exhausting the recovered gas via a recovery
passage (832) provided in the table (1).

28. The method according to claim 27, wherein the de-
livery member (812) provided between the driving
body (41) and the table (1) has a plurality of grooves
(812), a groove on an outer side is formed so as to
surround the grooves on an inner side thereof, said
method further comprises a step of making pressure
within the groove on the outer side less than the pres-
sure within the grooves on the inner side.

29. The method according to claim 28 or 29, wherein the
delivery member (811) provided between the moving
body (3) and the driving body (41) has a plurality of
grooves (811), a groove on an outer side is formed
so as to surround the grooves on an inner side there-
of, said method further comprises a step of making
pressure within the groove on the outer side less
than the pressure within the grooves on the inner
side.
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Patentansprüche

1. Objekttischvorrichtung mit:

einem Tisch (1), der eine Bezugsebene hat, die
zu einer ersten und einer zweiten Richtung par-
allel ist;
einem Antriebskörper (41), der entlang der er-
sten Richtung bewegbar ist;
einem Bewegungskörper (3), der bezüglich des
Antriebskörpers (41) entlang der zweiten Rich-
tung bewegbar ist;
einem statischen Drucklager (631), das auf dem
Bewegungskörper (3) vorgesehen ist und so an-
geordnet ist, dass es den Bewegungskörper (3)
berührungslos auf dem Tisch (1) trägt,
dadurch gekennzeichnet, dass die Objektti-
schvorrichtung außerdem Folgendes umfasst:

eine Absaugnut (712), die so vorgesehen
ist, dass sie das statische Drucklager (631)
umgibt; und
ein Zuführungselement (811), das zwi-
schen dem Bewegungskörper (3) und dem
Antriebskörper (41) vorgesehen ist und so
angeordnet ist, dass es ein von der Absaug-
nut (712) wiedergewonnenes Gas des sta-
tischen Drucklagers (631) zwischen dem
Bewegungskörper (3) und dem Antriebs-
körper (41) zuführt.

2. Vorrichtung nach Anspruch 1, wobei das Zufüh-
rungselement (811) eine rechteckige Nut (821) hat.

3. Vorrichtung nach Anspruch 2, wobei die rechteckige
Nut (821) derart beschaffen ist, dass ihre Längsrich-
tung parallel zur zweiten Richtung ist.

4. Vorrichtung nach einem der Ansprüche 1 bis 3, wo-
bei Widergewinnungsöffnungen (841) vorgesehen
sind, die dem Zuführungselement (811) gegenüber-
liegen.

5. Vorrichtung nach Anspruch 4, wobei das Zufüh-
rungselement (811) auf dem Bewegungskörper (3)
vorgesehen ist und die Widergewinnungsöffnungen
(841) auf dem Antriebskörper (41) vorgesehen sind.

6. Vorrichtung nach Anspruch 4, wobei das Zufüh-
rungselement (811) auf dem Antriebskörper (41)
vorgesehen ist und die Widergewinnungsöffnungen
(841) auf dem Bewegungskörper (3) vorgesehen
sind.

7. Vorrichtung nach einem der Ansprüche 1 bis 6, wo-
bei das Zuführungselement (811) eine Vielzahl von
Nuten (821) hat.

8. Vorrichtung nach Anspruch 7, wobei eine Nut auf
einer Außenseite des Zuführungselements (811) ei-
ne Nut auf einer Innenseite davon umgibt.

9. Vorrichtung nach Anspruch 8, wobei der Druck in
der Nut auf der Außenseite des Zuführungselements
(811) so eingestellt ist, dass er niedriger als der
Druck in der Nut auf der Innenseite davon ist.

10. Vorrichtung nach Anspruch 8 oder 9, wobei eine Viel-
zahl von Absaugnuten (712) so vorgesehen ist, dass
sie das statische Drucklager (631) umgeben.

11. Vorrichtung nach Anspruch 10, wobei eine äußere
Nut unter den Absaugnuten (712) so ausgebildet ist,
dass sie die Nuten auf der Innenseite umgibt.

12. Vorrichtung nach Anspruch 11, wobei der Druck in
einer äußeren Nut der Absaugnuten (712) so einge-
stellt ist, dass er niedriger als der Druck in den Nuten
auf der Innenseite davon ist.

13. Vorrichtung nach einem der Ansprüche 1 bis 12, mit
außerdem einem Zuführungselement (812), das
zwischen dem Antriebskörper (41) und dem Tisch
(1) vorgesehen ist, um ein von der Absaugnut (712)
wiedergewonnenes Gas des statischen Drucklagers
(631) zwischen dem Antriebskörper (41) und dem
Tisch (1) zuzuführen.

14. Vorrichtung nach Anspruch 13, wobei das zwischen
dem Antriebskörper (41) und dem Tisch (1) vorge-
sehene Zuführungselement (812) eine rechteckige
Nut (822) hat.

15. Vorrichtung nach Anspruch 14, wobei die rechtecki-
ge Nut (822) derart beschaffen ist, dass ihre Längs-
richtung parallel zur ersten Richtung ist.

16. Vorrichtung nach einem der Ansprüche 13 bis 15,
wobei das zwischen dem Antriebskörper (41) und
dem Tisch (1) vorgesehene Zuführungselement
(812) eine Vielzahl von Nuten (822) hat.

17. Vorrichtung nach Anspruch 16, wobei eine äußere
Nut des Zuführungsbauteils (812) so ausgebildet ist,
dass sie die Nuten auf der Innenseite umgibt.

18. Vorrichtung nach Anspruch 17, wobei der Druck in
der äußeren Nut so eingestellt ist, dass er niedriger
als der Druck in den Nuten auf der Innenseite davon
ist.

19. Vorrichtung nach einem der Ansprüche 13 bis 18,
mit außerdem einer Vakuumpumpe (852) zum Wie-
dergewinnen des von der Absaugnut (712) wieder-
gewonnenen Gases des statischen Drucklagers
(631).
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20. Vorrichtung nach Anspruch 19, wobei die Vakuum-
pumpe (852) das Gas des statischen Drucklagers
(631) über das zwischen dem Bewegungskörper (3)
und dem Antriebskörper (41) vorgesehene Zufüh-
rungselement (811) und das zwischen dem An-
triebskörper (41) und dem Tisch (1) vorgesehene
Zuführungselement (812) wiedergewinnt.

21. Vorrichtung nach einem der Ansprüche 1 bis 20, wo-
bei die Vorrichtung in einer Vakuumumgebung ver-
wendet wird.

22. Vorrichtung nach einem der Ansprüche 1 bis 21, mit
außerdem einem Antriebskörper (42), der entlang
der zweiten Richtung bewegbar ist, wobei der Be-
wegungskörper (3) bezüglich des entlang der zwei-
ten Richtung bewegbaren Antriebskörpers (42) ent-
lang der ersten Richtung bewegbar ist.

23. Belichtungsanlage mit einer Objekttischvorrichtung,
wie sie in einem der Ansprüche 1 bis 22 definiert ist,
zum Montieren eines Wafers und zum Positionieren
des Wafers an einer Belichtungsposition.

24. Anlage nach Anspruch 23, mit außerdem einer Kam-
mer (1097), die die Objekttischvorrichtung umgibt.

25. Anlage nach Anspruch 23 oder 24, wobei die Anlage
eine Elektronenstrahl-Belichtungsanlage oder eine
EUV-Belichtungsanlage ist.

26. Bauelement-Herstellungsverfahren, gekennzeich-
net durch die Schritte:

Beschichten eines Substrats mit einem Foto-
lack;
Belichten des Substrats unter Verwendung ei-
ner Belichtungsanlage, wie sie in einem der An-
sprüche 23 bis 25 definiert ist;
Entwickeln des Substrats, das belichtet worden
ist; und
Herstellen eines Bauelements aus dem belich-
teten und entwickelten Substrat.

27. Bewegungsführungsverfahren mit den Schritten:

Wiedergewinnen eines Gases von einem stati-
schen Drucklager (631), das auf einem Bewe-
gungskörper (3) vorgesehen ist und den Bewe-
gungskörper (3) berührungslos auf einem Tisch
(1) trägt, durch eine Absaugnut (712), die so vor-
gesehen ist, dass sie das statische Drucklager
(631) umgibt;
Zuführen des von der Absaugnut (712) wieder-
gewonnenen Gases vom statischen Drucklager
(631) zu einem Antriebskörper (41) über ein Zu-
führungselement (811), das zwischen dem An-
triebskörper (41), der den Bewegungskörper (3)

in einer ersten Richtung antreibt, und dem Be-
wegungskörper (3) vorgesehen ist;
Gehenlassen des wiedergewonnenen Gases
durch einen Wiedergewinnungsdurchlass
(831), der in dem Antriebskörper (41) vorgese-
hen ist;
Zuführen des wiedergewonnenen Gases zu
dem Tisch (1) über ein Zuführungselement
(812), das zwischen dem Antriebskörper (41)
und dem Tisch (1) vorgesehen ist; und
Absaugen des wiedergewonnenen Gases über
einen Wiedergewinnungsdurchlass (832), der in
dem Tisch (1) vorgesehen ist.

28. Verfahren nach Anspruch 27, wobei das zwischen
dem Antriebskörper (41) und dem Tisch (1) vorge-
sehene Zuführungselement (812) eine Vielzahl von
Nuten (812) hat, wobei eine Nut auf einer Außenseite
so ausgebildet ist, dass sie die Nuten auf einer In-
nenseite davon umgibt, wobei das Verfahren außer-
dem einen Schritt umfasst, bei dem der Druck in der
Nut auf der Außenseite niedriger als der Druck in
den Nuten auf der Innenseite eingestellt wird.

29. Verfahren nach Anspruch 28 oder 29, wobei das zwi-
schen dem Bewegungskörper (3) und dem Antriebs-
körper (41) vorgesehene Zuführungselement (811)
eine Vielzahl von Nuten (811) hat, wobei eine Nut
auf einer Außenseite so ausgebildet ist, dass sie die
Nuten auf einer Innenseite davon umgibt, wobei das
Verfahren außerdem einen Schritt umfasst, bei dem
der Druck in der Nut auf der Außenseite niedriger
als der Druck in den Nuten auf der Innenseite ein-
gestellt wird.

Revendications

1. Dispositif à étages comprenant :

une table (1) ayant un plan de référence paral-
lèle à des première et deuxième directions ;
un corps d’entraînement (41) mobile le long de
la première direction ;
un corps mobile (3) mobile le long de la deuxiè-
me direction par rapport audit corps d’entraîne-
ment (41) ;
un palier à pression statique (631) qui est situé
sur ledit corps mobile (3) et agencé pour sup-
porter ledit corps mobile (3) sur ladite table (1)
sans contact ;
caractérisé en ce que le dispositif à étages
comprend en outre :

une gorge d’échappement (712) située de
façon à entourer ledit palier à pression sta-
tique (631) ; et
un élément de distribution (811) situé entre
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ledit corps mobile (3) et ledit corps d’entraî-
nement (41) et agencé pour distribuer un
gaz dudit palier à pression statique (631)
récupéré par ladite gorge d’échappement
(712) entre ledit corps mobile (3) et ledit
corps d’entraînement (41).

2. Dispositif selon la revendication 1, dans lequel ledit
élément de distribution (811) a une gorge rectangu-
laire (821).

3. Dispositif selon la revendication 2, dans lequel ladite
gorge rectangulaire (821) est telle que sa direction
longitudinale est parallèle à la deuxième direction.

4. Dispositif selon l’une quelconque des revendications
1 à 3, dans lequel des orifices de récupération (841)
sont prévus, opposés audit élément de distribution
(811).

5. Dispositif selon la revendication 4, dans lequel ledit
élément de distribution (811) est situé sur ledit corps
mobile (3) et lesdits orifices de récupération (841)
sont situés sur ledit corps d’entraînement (41).

6. Dispositif selon la revendication 4, dans lequel ledit
élément de distribution (811) est situé sur ledit corps
d’entraînement (3) et lesdits orifices de récupération
(841) sont situés sur ledit corps mobile (3).

7. Dispositif selon l’une quelconque des revendications
1 à 6, dans lequel ledit élément de distribution (811)
comporte une pluralité de gorges (821).

8. Dispositif selon la revendication 7, dans lequel une
gorge sur un côté externe dudit élément de distribu-
tion (811) entoure une gorge sur un côté interne dudit
élément.

9. Dispositif selon la revendication 8, dans lequel la
pression au sein de la gorge sur le côté externe dudit
élément de distribution (811) est fixée de façon à
être inférieure à la pression au sein de la gorge sur
le côté interne dudit élément.

10. Dispositif selon la revendication 8 ou 9, dans lequel
une pluralité de gorges d’échappement (712) sont
prévues de façon à entourer ledit palier à pression
statique (631).

11. Dispositif selon la revendication 10, dans lequel une
gorge externe, parmi les gorges d’échappement
(712), est formée de façon à entourer les gorges sur
le côté interne.

12. Dispositif selon la revendication 11, dans lequel la
pression au sein d’une gorge externe parmi lesdites
gorges d’échappement (712) est fixée de façon à

être inférieure à la pression au sein des gorges sur
le côté interne.

13. Dispositif selon l’une quelconque des revendications
1 à 12, comprenant en outre un élément de distribu-
tion (812) situé entre ledit corps d’entraînement (41)
et ladite table (1) pour distribuer un gaz dudit palier
à pression statique (631) récupéré par ladite gorge
d’échappement (712) entre ledit corps d’entraîne-
ment (41) et ladite table (1).

14. Dispositif selon la revendication 13, dans lequel ledit
élément de distribution (812) situé entre ledit corps
d’entraînement (41) et ladite table (1) a une gorge
rectangulaire (822).

15. Dispositif selon la revendication 14, dans lequel la-
dite gorge rectangulaire (822) est telle que sa direc-
tion longitudinale est parallèle à la première direc-
tion.

16. Dispositif selon l’une quelconque des revendications
13 à 15, dans lequel ledit élément de distribution
(812) situé entre ledit corps d’entraînement (41) et
ladite table (1) comporte une pluralité de gorges
(822).

17. Dispositif selon la revendication 16, dans lequel une
gorge externe dudit élément de distribution (812) est
formée de façon à entourer les gorges sur le côté
interne.

18. Dispositif selon la revendication 17, dans lequel la
pression au sein de la gorge externe est fixée de
façon à être inférieure à la pression au sein des gor-
ges sur le côté interne.

19. Dispositif selon l’une quelconque des revendications
13 à 18, comprenant en outre une pompe à vide
(852) destinée à récupérer le gaz dudit palier à pres-
sion statique (631) récupéré par ladite gorge
d’échappement (712).

20. Dispositif selon la revendication 19, dans lequel la-
dite pompe à vide (852) récupère le gaz dudit palier
à pression statique (631) via ledit élément de distri-
bution (811) situé entre ledit corps mobile (3) et ledit
corps d’entraînement (41), et ledit élément de distri-
bution (812) situé entre ledit corps d’entraînement
(41) et ladite table (1).

21. Dispositif selon l’une quelconque des revendications
1 à 20, lequel dispositif est utilisé dans un environ-
nement à vide.

22. Dispositif selon l’une quelconque des revendications
1 à 21, comprenant en outre un corps d’entraînement
(42) mobile le long de la deuxième direction, dans
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lequel ledit corps mobile (3) est mobile le long de la
première direction par rapport au corps d’entraîne-
ment (42) mobile le long de la deuxième direction.

23. Appareil d’exposition ayant un dispositif à étages tel
que défini dans l’une quelconque des revendications
1 à 22, conçu pour monter une tranche et positionner
la tranche en une position d’exposition.

24. Appareil selon la revendication 23, comprenant en
outre une chambre (1097) entourant ledit dispositif
à étages.

25. Appareil selon la revendication 23 ou 24, dans lequel
ledit appareil est un appareil d’exposition à faisceau
d’électrons ou un appareil d’exposition aux ultravio-
lets extrêmes.

26. Procédé de fabrication de dispositif caractérisé en
ce qu’il comprend les étapes consistant à :

revêtir un substrat d’un photorésist ;
exposer le substrat en utilisant un appareil d’ex-
position tel que défini dans l’une quelconque des
revendications 23 à 25 ;
développer le substrat qui a été exposé ; et
fabriquer un dispositif à partir du substrat exposé
et développé.

27. Procédé de guidage de mouvement comprenant les
étapes consistant à :

récupérer le gaz provenant d’un palier à pres-
sion statique (631), qui est situé sur un corps
mobile (3) et supporte le corps mobile (3) sur
une table (1) sans contact, par une gorge
d’échappement (712) située de façon à entourer
le palier à pression statique (631) ;
distribuer le gaz provenant du palier à pression
statique (631), récupéré par la gorge d’échap-
pement (712), à un corps d’entraînement (41)
via un élément de distribution (611) situé entre
le corps d’entraînement (41), qui entraîne le
corps mobile (3) dans une première direction,
et le corps mobile (3) ;
faire passer le gaz récupéré dans un passage
de récupération (831) ménagé dans le corps
d’entraînement (41) ;
distribuer le gaz récupéré à la table (1) via un
élément de distribution (812) situé entre le corps
d’entraînement (41) et la table (1) ; et
faire s’échapper le gaz récupéré via un passage
de récupération (832) ménagé dans la table (1).

28. Procédé selon la revendication 27, dans lequel l’élé-
ment de distribution (812) situé entre le corps d’en-
traînement (41) et la table (1) comporte une pluralité
de gorges (812), une gorge sur un côté externe est

formée de façon à entourer les gorges sur un côté
interne, ledit procédé comprenant en outre une éta-
pe pour rendre la pression au sein de la gorge sur
le côté externe inférieure à la pression au sein des
gorges sur le côté interne.

29. Procédé selon la revendication 28 ou 29, dans lequel
l’élément de distribution (811) situé entre le corps
mobile (3) et le corps d’entraînement (41) comporte
une pluralité de gorges (811), une gorge sur un côté
externe est formée de façon à entourer les gorges
sur un côté interne, ledit procédé comprenant en
outre une étape pour rendre la pression au sein de
la gorge sur le côté externe inférieure à la pression
au sein des gorges sur le côté interne.
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